O-linked N-acetylglucosamine is attached to proteins of the nuclear pore. Evidence for cytoplasmic and nucleoplasmic glycoproteins.
Glycoproteins bearing a single N-acetylglucosamine (GlcNAc) residue attached by an O-glycosidic linkage to the polypeptide chain (Holt, G. D., and Hart, G. W. (1986) J. Biol. Chem. 261, 8049-8057) have been found to be enriched in the nuclear and soluble fractions of rat liver. Our goal was to determine the localization and membrane topography of proteins bearing O-linked GlcNAc using galactosyltransferase and wheat germ agglutinin (WGA) as membrane-impermeant probes. Latency of the enzyme mannose-6-phosphatase was used to quantitatively confirm the intactness of the nuclear envelope during incubations with galactosyltransferase or WGA. The O-linked GlcNAc residues of nuclei were fully accessible to modification by galactosyltransferase under conditions where the nuclear envelope mannose-6-phosphatase was 70% latent. Addition of detergent destroyed the permeability barrier but did not increase galactosylation of the O-linked GlcnAc. The major polypeptides bearing O-linked GlcNAc residues on nuclei were peripheral rather than integral membrane proteins with apparent molecular masses ranging from 210 to 54 kDa. The proteins were also detected on sealed nuclei using conjugates of WGA. WGA-rhodamine labeled intact nuclei when examined by immunofluorescence; WGA-peroxidase was used to identify the nuclear glycoproteins after transfer to nitrocellulose. WGA-ferritin selectively labels the cytoplasmic and nucleoplasmic faces of the nuclear pore complex when examined by electron microscopy. Taken together, these data strongly suggest that proteins bearing cytoplasmically oriented O-linked GlcNAc are components of the nuclear pore complex, thereby raising the possibility that cytoplasmic and nucleoplasmic glycoproteins are involved in the assembly or functioning of the nuclear pore.